
Collabora've	
  Ac'on	
  Research:	
  

Engaging	
  in	
  classroom	
  research	
  to	
  
deepen	
  our	
  knowledge	
  of	
  math	
  and	
  

math	
  teaching	
  



Who	
  we	
  are…	
  



Erin	
  Jenkins	
  is	
  a	
  Curriculum	
  Consultant	
  with	
  Trillium	
  Lakelands	
  District	
  
School	
  Board.	
  	
  She	
  enjoys	
  working	
  collabora'vely,	
  planning	
  district-­‐wide	
  
professional	
  learning	
  in	
  mathema'cs,	
  including	
  CIL-­‐M	
  and	
  this	
  year’s	
  
Numeracy	
  PD	
  day	
  for	
  all	
  board	
  employees.	
  	
  Erin	
  has	
  a	
  passion	
  for	
  learning	
  
how	
  children	
  develop	
  their	
  conceptual	
  understandings	
  in	
  mathema'cs,	
  
and	
  how	
  educator	
  prac'ces	
  can	
  enhance	
  learning	
  for	
  everyone.	
  	
  Erin	
  lives	
  
in	
  Oakwood,	
  Ontario	
  with	
  her	
  husband	
  and	
  two	
  children.	
  
	
  

Tara	
  Flynn	
  is	
  Research	
  Officer	
  and	
  Project	
  Manager	
  for	
  Dr.	
  Cathy	
  Bruce	
  at	
  
Trent	
  University.	
  Her	
  interests	
  focus	
  on	
  professional	
  learning	
  models	
  that	
  
bridge	
  research-­‐prac'ce	
  gaps	
  in	
  mathema'cs	
  educa'on.	
  She	
  has	
  worked	
  
extensively	
  within	
  the	
  framework	
  of	
  collabora've	
  ac'on	
  research	
  as	
  both	
  a	
  
par'cipant	
  and	
  facilitator,	
  and	
  sees	
  collabora've	
  ac'on	
  research	
  as	
  a	
  
powerful	
  bridge	
  between	
  research	
  and	
  prac'ce.	
  Tara	
  has	
  worked	
  with	
  over	
  
40	
  teams	
  engaging	
  in	
  collabora've	
  ac'on	
  research	
  in	
  mathema'cs	
  
educa'on	
  (with	
  a	
  range	
  of	
  specific	
  content	
  areas	
  in	
  including	
  early	
  
geometry	
  and	
  frac'ons)	
  and	
  has	
  wriZen	
  extensively	
  on	
  the	
  subject	
  with	
  
Cathy	
  Bruce.	
  	
  	
  



Graffi':	
  Collabora've	
  Ac'on	
  
Research	
  

What	
  do	
  we	
  know/believe	
  about	
  
ac'on	
  research?	
  



•  Refers specifically to action research conducted in 
partnerships that include teachers and researchers  

•  Enables teachers to closely examine issues of student 
learning and teacher practice 

•  Bruce, Ross & Flynn, 2010; Capobianco 2007 

Collaborative Action Research	





Two-layers of Collaborative Action Research 	



•  Design an intervention 
•  Implement classroom strategies 
•  Collect evidence of effectiveness 
•  Revise the intervention 

Teachers	
  

•  Develop a theoretical model of collaborative action 
research 

•  Tested the model over two years 
•  Revised and re-tested the model 
•  Design Research framework (Collins, Joseph & Bielaczyc, 

2004) 

Researchers	
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ETFO	
  Teachers	
  Learning	
  Together	
  
Collabora've	
  Ac'on	
  Research	
  project:	
  

•  3	
  years	
  
•  17	
  teams	
  in	
  total	
  in	
  province	
  of	
  Ontario	
  



Some	
  Overall	
  Results	
  	
  

Pre-­‐post	
  survey	
  data	
  of	
  80	
  teachers	
  involved	
  in	
  a	
  
(relatively)	
  wide-­‐scale	
  collaborative	
  action	
  
research	
  project	
  from	
  2007-­‐2010	
  showed:	
  

1:	
  CAR	
  contributed	
  to	
  improved	
  teacher	
  attitudes	
  
to	
  the	
  usefulness	
  and	
  relevance	
  of	
  research	
  	
  

2:	
  CAR	
  contributed	
  to	
  improved	
  teacher	
  efficacy	
  
in	
  ability	
  to	
  engage	
  students	
  	
  
	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  	
  

Bruce,	
  C.,	
  &	
  Ross,	
  J.	
  (2013).	
  “The	
  Impact	
  of	
  Collabora've	
  Ac'on	
  Research	
  
on	
  Teachers’	
  Professional	
  Beliefs.”	
  In	
  Teachers	
  Learning	
  Together:	
  Lessons	
  
From	
  Collabora've	
  Ac'on	
  Research	
  In	
  Prac'ce.	
  Published	
  by	
  Elementary	
  
Teachers’	
  Federa'on	
  of	
  Ontario.	
  

	
  

MIXED	
  METHODS	
  STUDY	
  



Research Questions (example)	



•  How can we support students in 
building conceptual understanding of 
fractions operations (addition and 
subtraction)? 

Teachers 

•  How does the process of 
collaborative action research support 
and sustain teacher learning and 
efficacy in mathematics?  

Researchers 
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Data Sources 

Data	
  collec)on	
  by	
  
the	
  teachers:	
  

• Teacher	
  journal	
  entries	
  
• Student	
  work	
  samples	
  	
  
(pre	
  and	
  post)	
  including	
  
photographic	
  evidence	
  	
  

• Records	
  of	
  observa'on	
  
• Video	
  footage	
  (pre	
  and	
  
post	
  assessment	
  tasks)	
  

Data collection by 
the researchers:  

• Teacher	
  journal	
  entries	
  
• Transcripts	
  of	
  interviews	
  
• Ques'onnaires	
  
• Video	
  footage	
  (of	
  planning	
  
sessions,	
  focus	
  lessons)	
  

• Field	
  notes	
  
• Records	
  of	
  communica'on	
  
• Final	
  report	
  	
  



SOME	
  ADDITIONAL	
  CONSIDERATIONS:	
  
What	
  does	
  it	
  look	
  like?	
  

•  size	
  of	
  group	
  (8-­‐10	
  max	
  including	
  central	
  staff	
  
and	
  research	
  support	
  as	
  well	
  as	
  educators)	
  

•  Frequency	
  and	
  scope	
  (one	
  cycle	
  per	
  year,	
  2	
  
months	
  to	
  8	
  months)	
  

•  Other	
  logis'cs	
  (half	
  days	
  and	
  monthly	
  
mee'ngs	
  to	
  build	
  and	
  maintain	
  momentum,	
  
implica'ons	
  for	
  data	
  collec'on	
  and	
  analysis,	
  
crea've	
  ways	
  of	
  involving	
  researchers)	
  



WHAT	
  IS	
  YOUR	
  PROBLEM?	
  

Process:	
  get	
  par'cipants	
  to	
  ar'culate	
  a	
  problem	
  
that	
  is	
  relevant	
  to	
  their	
  mathema'cs	
  teaching	
  
prac'ce…	
  

	
  
THEN	
  FRAME	
  IT	
  AS	
  A	
  QUESTION…..	
  
????????????????????????????????	
  



Collabora've	
  Ac'on	
  
Research	
  on	
  Effec've	
  

Ques'oning	
  in	
  
Mathema'cs	
  



Teachers	
  set	
  a	
  research	
  ques'on	
  
around	
  their	
  goals…	
  

We	
  want	
  to	
  see	
  in	
  students:	
  
•  Develop	
  understanding	
  of	
  what	
  a	
  good	
  ques'on	
  looks	
  like	
  in	
  mathema'cs	
  
•  Independently	
  ask	
  high	
  quality	
  ques'ons	
  of	
  their	
  peers	
  to	
  further	
  develop	
  mathema'cal	
  

understanding	
  
	
  
We	
  want	
  to	
  see	
  in	
  ourselves:	
  
•  Improved	
  ability	
  to	
  ask	
  probing	
  ques'ons	
  that	
  are	
  meaningful	
  
•  Deepen	
  student	
  understanding	
  of	
  the	
  mathema'cs	
  through	
  our	
  ques'ons	
  
•  Ability	
  to	
  use	
  ques'ons	
  to	
  make	
  connec'ons	
  to	
  previous	
  learning	
  
	
  	
  

Research	
  Ques)on:	
  How	
  does	
  a	
  focus	
  on	
  ques)oning	
  in	
  
mathema)cs	
  affect	
  teacher	
  and	
  student	
  abili)es	
  to	
  ask	
  good	
  

ques)ons	
  during	
  problem	
  solving	
  tasks?	
  



Star'ng	
  with	
  the	
  research:	
  
eg.	
  produc've	
  vs.	
  reproduc've	
  

ques'ons	
  



PRE:	
  
Tracked	
  teacher	
  
ques'oning,	
  	
  

Tracked	
  student	
  
ques'oning	
  	
  

	
  

INTERVENTION:	
  
•  Tracked	
  teacher	
  

ques'oning	
  	
  
•  Taught	
  explicitly	
  

about	
  
ques'oning	
  

•  “ques'on	
  sor'ng	
  
ac'vity”	
  
	
  

POST:	
  
Tracked	
  teacher	
  
ques'oning,	
  	
  

Tracked	
  student	
  
ques'oning	
  	
  

	
  

Analysis	
  &	
  Repor'ng	
  of	
  
Findings	
  



Student	
  data:	
  

PRE  
Category Totals Percentages 
Surface 52/68 76% 
Deeper 16/68 24% 
 
POST 
Category Totals Percentages 
Surface 70/234 30% 
Deeper 164/234 70% 
 
 



Teacher	
  data:	
  



Our	
  problem:	
  	
  

Our	
  ques'on:	
  	
  

We	
  no'ce	
  a	
  lack	
  of	
  supports	
  for	
  facilitators	
  in	
  the	
  area	
  of	
  
effec've	
  ques'oning.	
  A	
  lot	
  of	
  aZen'on	
  has	
  been	
  given	
  to	
  
teacher	
  ques'oning	
  in	
  recent	
  years,	
  resul'ng	
  in	
  a	
  good	
  
understanding	
  of	
  effec've	
  ques'oning	
  prac'ce;	
  the	
  
founda'on	
  and	
  underlying	
  principles	
  of	
  effec've	
  
ques'oning	
  applies	
  to	
  facilita'on	
  however	
  the	
  ques'ons	
  
themselves	
  don’t	
  directly	
  translate	
  to	
  the	
  facilitator	
  
context.	
  	
  

What	
  key	
  ques'ons	
  can	
  support	
  facilitators	
  in	
  
guiding	
  learning	
  –	
  and	
  all	
  the	
  things	
  that	
  
facilitators	
  do?	
  	
  



We	
  are	
  hoping	
  you	
  might	
  help	
  …by	
  
crea'ng	
  a	
  repertoire	
  of	
  effec've	
  

ques'ons	
  for	
  facilitators	
  
	
  

•  Think	
  of	
  what	
  you	
  know	
  about	
  effec've	
  
ques'oning	
  prac'ces.	
  	
  

•  Think	
  about	
  the	
  CODES	
  –	
  all	
  the	
  things	
  that	
  
you	
  do	
  as	
  facilitators	
  and	
  challenges	
  you	
  
might	
  encounter,	
  what	
  ques'ons	
  could	
  you	
  
have	
  in	
  your	
  “back	
  pocket”	
  for	
  those	
  
situa'ons?	
  	
  



Turn	
  and	
  talk…	
  

•  Please	
  record	
  key	
  ques)ons	
  that	
  might	
  help	
  in	
  
the	
  context	
  of	
  facilita)ng	
  professional	
  
learning	
  in	
  mathema)cs.	
  	
  

	
  



KEY	
  QUESTIONS	
  FOR	
  FACILITATORS	
  

•  Let’s	
  pool	
  our	
  knowledge	
  –	
  what	
  ques'ons	
  
have	
  you	
  recorded?	
  	
  



Frac3ons	
  

Let’s	
  look	
  at	
  another	
  example	
  of	
  a	
  
collabora've	
  ac'on	
  research	
  project:	
  



FRACTIONS	
  
DIGITAL	
  PAPER	
  



The	
  Nature	
  of	
  our	
  Collabora've	
  	
  
Research	
  Project	
  

•  Principal	
  Inves'gator	
  	
  Dr.	
  Cathy	
  Bruce	
  	
  (Trent	
  University)	
  
•  Research	
  Lead	
  Tara	
  Flynn	
  (Trent	
  University)	
  
•  Ministry	
  of	
  Educa'on	
  Lead	
  Shelley	
  Yearley	
  
•  2011-­‐2012	
  –	
  Represen'ng,	
  Comparing	
  and	
  Ordering	
  

–  Kawartha	
  Pine	
  Ridge	
  DSB	
  
–  OZawa	
  Carleton	
  DSB	
  	
  
–  Simcoe	
  County	
  DSB	
  

•  2012-­‐2013	
  –	
  Represen'ng,	
  Comparing	
  and	
  Ordering	
  
–  Simcoe	
  Muskoka	
  Catholic	
  DSB	
  (Problem	
  Solving)	
  
–  York	
  Catholic	
  DSB	
  (Students	
  with	
  LD)	
  

•  2012-­‐2013	
  –	
  Addi'on	
  and	
  Subtrac'on	
  
–  Simcoe	
  County	
  DSB	
  
–  Trillium	
  Lakelands	
  DSB	
  



Why	
  frac'ons?	
  

– Difficult	
  to	
  learn,	
  difficult	
  to	
  teach	
  
– Frac'ons	
  misconcep'ons	
  are	
  a	
  “serious	
  obstacle	
  
to	
  the	
  mathema'cal	
  matura'on	
  of	
  
children”	
  (Behr,	
  Harel,	
  Post	
  &	
  Lesh)	
  

– underpins	
  many	
  later	
  areas	
  of	
  mathema'cs:	
  
propor'onal	
  reasoning,	
  spa'al	
  reasoning,	
  
algebraic	
  reasoning	
  as	
  well	
  as	
  probability	
  	
  

– Essen'al	
  to	
  STEAM	
  fields	
  (Science,	
  Technology,	
  
Engineering,	
  Arts	
  and	
  Mathema'cs)	
  



Chantal eats ¾ of a sandwich 
at lunch and ¾ of a sandwich 
after school. 	
  
	
  
How many sandwiches does 
Chantal eat in all? 	
  



Nicolas’ solution to: Chantal eats ¾ of a sandwich at lunch 
and ¾ of a sandwich after school. 	
  
How many sandwiches does Chantal eat in all? 	
  
	
  



 
 
While we are watching 
Nicolas’ solution, think 
about: 
1.) what does Nicolas 
understand about 
fractions? 
2.) What 
misconceptions does 
Nicolas hold? 
3.) How are 
manipulatives helping 
or hindering him? 
4.) What does Nicolas 
need?  	
  

Chantal eats ¾ of a 
sandwich at lunch and 
¾ of a sandwich after 
school. 	
  
How many sandwiches 
does Chantal eat in 
all? 	
  



Two	
  minutes,	
  turn	
  and	
  talk…	
  

1) What does Nicolas understand about fractions? 
 
2) What misconceptions does Nicolas hold? 
 
3) How are manipulatives helping or hindering him? 
 
4) What does Nicolas need? 	
  



Back	
  to	
  Chantal	
  and	
  her	
  sandwiches…	
  

Chantal	
  eats	
  ¾	
  of	
  a	
  sandwich	
  at	
  lunch	
  and	
  ¾	
  
of	
  a	
  sandwich	
  aOer	
  school.	
  	
  
How	
  many	
  sandwiches	
  does	
  Chantal	
  eat	
  in	
  
all?	
  	
  
Use	
  pictures/words	
  and/or	
  symbols	
  to	
  explain	
  
your	
  answer.	
  	
  

We	
  saw	
  what	
  Nicolas	
  did…what	
  are	
  some	
  
other	
  student	
  solu'ons?	
  



Alessia’s	
  representa'on	
  of	
  4/5…	
  



A	
  typical	
  solu'on…what	
  
is	
  going	
  on	
  behind	
  these	
  

misconcep'ons?	
  	
  



Facilitator	
  Reflec'ons…	
  

•  Revealing	
  the	
  process:	
  what	
  were	
  some	
  of	
  our	
  
facilitator	
  moves	
  just	
  now?	
  	
  

•  Making	
  sure	
  par'cipants	
  have	
  experiences	
  in	
  the	
  
learning	
  and	
  ESPECIALLY	
  ENGAGING	
  IN	
  THE	
  
MATH!	
  (Doing	
  mathema'cs	
  as	
  the	
  basis	
  for	
  a	
  
shared	
  experience	
  –	
  can’t	
  emphasize	
  the	
  
importance	
  of	
  this!	
  ENGAGEMENT	
  WILL	
  BE	
  
HIGHER	
  AND	
  INSIGHTS	
  DEEPER	
  IF	
  PARTICIPANTS	
  
DO	
  THE	
  PROBLEM	
  BEFORE	
  ANALYSING	
  THE	
  
STUDENT	
  WORK.)	
  



STRENGTHS	
  OF	
  CAR	
  
•  High	
  degree	
  of	
  teacher	
  choice	
  (by	
  challenges	
  that	
  
are	
  directly	
  relevant	
  to	
  daily	
  teaching	
  prac'ce)	
  

•  Results	
  in	
  deep	
  teacher	
  learning	
  	
  
•  Fosters	
  an	
  inquiry	
  stance/learning	
  stance	
  
•  Increases	
  teacher	
  efficacy	
  
•  Close	
  aZen'on	
  to	
  student	
  thinking	
  	
  
•  Grounded	
  in	
  research	
  	
  
•  Can	
  lead	
  to	
  the	
  development	
  of	
  locally	
  relevant	
  
supports	
  



CONSTRAINTS	
  OF	
  CAR	
  

•  Resource-­‐intensive	
  
•  Difficult	
  to	
  scale	
  up	
  
•  Requires	
  collabora've	
  rela'onships	
  with	
  
researchers	
  (can	
  be	
  difficult	
  to	
  find	
  
researchers	
  in	
  your	
  area	
  who	
  do	
  this	
  kind	
  of	
  
work)	
  	
  



Challenge:	
  Try	
  a	
  small	
  ac'on	
  research	
  
project	
  based	
  on	
  the	
  key	
  ques'ons	
  we	
  

have	
  developed…	
  
–  PRE:	
  Write	
  a	
  journal	
  entry:	
  how	
  effec've	
  is	
  your	
  ques'oning	
  
prac'ce	
  as	
  a	
  facilitator?	
  How	
  confident	
  do	
  you	
  feel	
  in	
  your	
  
ability	
  to	
  ask	
  effec've	
  ques'ons?	
  Does	
  your	
  ques'oning	
  
prac'ce	
  move	
  the	
  group	
  forward?	
  (Think	
  of	
  a	
  cri'cal	
  incident	
  
related	
  to	
  your	
  ques'oning	
  and	
  write	
  about	
  it.)	
  

–  INTERVENTION:	
  make	
  a	
  conscious	
  effort	
  to	
  use	
  the	
  ques'ons	
  
we	
  have	
  developed	
  

–  POST:	
  Write	
  another	
  journal	
  entry	
  responding	
  to	
  the	
  same	
  
prompts.	
  	
  

– Data	
  analysis:	
  Compare	
  pre	
  and	
  post	
  by	
  coding	
  based	
  on	
  
predominant	
  themes.	
  	
  



Consolidating the learning 

How does the learning from this session impact:	



•  your next steps?	



•  your goal?	



•  how you will achieve your goal?	





Thank	
  you!	
  

•  tara.c.flynn@gmail.com	
  
	
  
	
  
	
  
• www.tmerc.ca	
  

References/further	
  reading:	
  	
  


